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Tat Chee Avenue, Kowloon, Hong Kong SAR, Abstract—Background: In Hong Kong Emergency
Departments (EDs), the timeliness of providing high-
quality services has been compromised by the increasing
attendance of non-emergent patients in addition to the un-
predictable arrival of emergency patients. Objectives: We
sought to quantify the impact of the presence of emergent
patients and other related factors on the delay in service
for non-emergent patients. Methods: We conducted a retro-
spective study in patients who visited the ED of a large hos-
pital in Hong Kong from July 1, 2009 to June 30, 2010. We
estimated waiting and length of stay (LOS) for individual
non-emergent patients registered during day and evening
shifts. Using multiple linear regression, we estimated wait-
ing time and LOS as a function of the presence of emergent
patients and other related factors such as patient demo-
graphics and clinical factors. In particular, we evaluated
the influence of the arrival or presence of emergent patients
on the odds of violating the 120-min waiting time target for
semi-urgent patients. Results: The arrival of a new emergent
patient prolonged the waiting time and LOS of a non-
emergent patient by 14.9% (95% confidence interval [CI]
14.2–15.5) and 10.8% (95% CI 10.6–11.0), respectively. An
additional patient-hour needed for an emergent patient in-
creased the probability of violating the waiting time target
for non-emergent patients (odds ratio 2.3, 95% CI
2.2–2.4). Conclusions: The arrival of an emergent patient
significantly prolonged the waiting time and LOS for non-
emergent patients. Discouraging non-urgent ED utilizationay 2012; FINAL SUBMISSION RECEIVED: 20 Septem
vember 2012
271and building a real-time decision-support system are critical
methods needed to relieve staff pressure and guide contin-
gent resource reallocation when emergent patients
arrive.  2013 Elsevier Inc.
, Keywords—Emergency Department; overcrowding;
length of stay; waiting times; non-emergent patients; emer-
gent patientsINTRODUCTION
Waiting time and length of stay (LOS) are two measures
commonly used to evaluate the quality of emergency ser-
vices. A substantial amount of research has been dedi-
cated to identifying factors that contribute to patient
LOS in Emergency Departments (EDs) (1–10). Apart
from the patient demographics (e.g., age, sex, race,
mode of arrival, insurance status) and clinical factors
(e.g., chief complaint, triage category), LOS is highly
dependent on factors that are either at the ED or
hospital level (1–10). The former includes disposition
status, patient census, and bed occupancy rate, whereas
the latter includes hospital census and inpatient bed
occupancy rate (3,4,6–10). Similarly, waiting times are
another key indicator of ED performance, and
prolonged waiting times can increase the risk of healthber 2012;
272 M. Xu et al.deterioration (1,6,11,12). Although there have been a few
studies regarding the effect of non-urgent patients on
crowding in the ED, little is known about how emergent
patients affect crowding and the consequent service delay
to the majority of non-emergent patients in the ED (12).
This is particularly pertinent in the era of increased
performance measurement (and potentially reimburse-
ment) of emergency-specific quality metrics globally
(such as in the United States (US), the United Kingdom,
and parts of Australia, New Zealand, and Canada) and lo-
cally in Hong Kong. In Hong Kong, the Hospital Author-
ity has set waiting time targets for patients since 1999,
and thus has created intense pressure on health systems
to meet these targets (13).
The rise in waiting times and LOS in EDs has become
an increasingly serious problem in developed nations
(14). Hong Kong, with its aging population, complex
case mix, and decreasing ED personnel is no exception,
and arguably provides a setting for more intensified
crowding than other countries (15). Given the lack of ac-
cess to primary care within the system, many patients
with non-emergent conditions in Hong Kong present to
the EDs, known as Accident & Emergency Departments
(A&Es) (16). In Hong Kong, at the current time, theTable 1. Triage System in Hong Kong Accident and Emergency De
Triage Category Patient Conditions Actio
1 (Critical)
 Suffers from a life-threatening
condition(s) caused by a major
event
 With unstable vital signs requir-
ing immediate
 resuscitation
 Direct
room
 Attend
a team
nursing
2 (Emergency)
 Suffers from a potentially life-
threatening condition
 Borderline vital signs but with
potential risk of rapid deteriora-
tion
 Requires emergency treatment
and immediate continuous
close monitoring
 Direct
room/t
 Offer m
mediat
monito
3 (Urgent)
 Suffers from a major condition
with potential risk of deteriora-
tion
 Stable vital signs
 Direct
4 (Semi-urgent)
 Suffers from acute but stable
condition(s)
 Stable vital signs
 Can afford to wait some time
without serious complications
 Direct
clinic
5 (Non-urgent)
 Suffers from minor and stable
condition(s) (including acute
and non-acute conditions)
 Stable vital signs
 Can afford to wait without risk of
deteriorationA&Es function similarly to a combination of primary
and urgent care, to handle the increased number of non-
emergent patients.
Similar to the Emergency Severity Index (ESI), the
Hong Kong triage system divides patients into five cate-
gories (Table 1) according to the nature and severity of
their medical conditions (15). Category I is considered
critical; Category II emergency; Category III urgent; Cat-
egory IV semi-urgent; and Category V non-urgent.
Essentially, Categories I and II are considered emergent
and Categories III–V non-emergent. A&Es are mandated
to comply with waiting times determined by the Hospital
Authority, which are determined separately for different
categories. In Hong Kong’s system, most emergent pa-
tients are immediately placed in the resuscitation room
upon arrival and undergo continuous close monitoring.
The emergent patients account for <4% of total ED pa-
tients, much less than in the US. In the study A&E, the
percentage of critical, emergency, and urgent patients first
seen by a medical officer within the recommended time
were 100%, 96.8%, and 91.2%, respectively. However,
only 67% of semi-urgent patients were seen within
120 min, in contrast to the 75% recommendation (the
waiting time target for semi-urgent patients is unofficialpartments
ns of Staff Target Response Time
patient to resuscitation
patient immediately by
comprising medical and
staff
 Immediate
 100% of cases within the target
response time
patient to resuscitation
reatment cubicle
edical attention and im-
e continuous close
ring within 15 min
 <15 min
 95% of cases within the target
response time
patient to cubicle  <30 min
 90% of cases within the target
response time
patient to cubicle/walk-in
 Direct patient to cubicle/walk-in
clinic
Total patients visiting A&E from 
July 1 2009 to June 30 2010 
140,030
Patients excluding those left 
without being seen 
135,107
Patients registering in day and 
evening shifts only 
108,801
Figure 1. Study criteria for data selection. A&E = Accident &
Emergency Departments.
Service Delay for Non-emergent ED Patients 273and the result is currently for internal assessment only).
There is no target set for non-urgent patients, as they
are discouraged from attending A&Es.
A typical A&E in Hong Kong is divided into resusci-
tation rooms where critical and emergency patients are
managed, cubicles for patients on gurneys who are mostly
urgent, and walk-in clinics where semi-urgent and non-
urgent patients are consulted. Non-urgent patients are
normally seen 30 min later than semi-urgent patients.
There is a fast-track stream for semi-urgent patients
with minor injury between 7:00 a.m. and 5:00 p.m.
through which they can jump in front of other semi-
urgent patients who have arrived earlier. Emergent pa-
tients are managed by a resuscitation team consisting of
one to two medical officers and two to three nurses. All
non-emergent patients are consulted by one medical offi-
cer, including non-urgent patients who only need brief
check-ups.
Although emergent patients comprise a small propor-
tion of the total number of ED visits in Hong Kong, they
nevertheless are one of the main factors that contribute to
increased waiting time and LOS for non-urgent patients.
Given the current targets placed upon EDs, there is a vital
need to quantitatively evaluate the potential impact of the
emergent patients to increase understanding of these pro-
cesses.
The purpose of this study is to assess the impact of
emergent patients’ arrival on the service targets of the
non-emergent patients measured by the waiting time
and LOS. This study was conducted as part of an attempt
to determine the contributing factors to long waiting time
and LOS in Hong Kong A&Es, and to build an A&E sim-
ulation model that incorporates improvements in the ex-
isting operations (17,18).METHODS
Study Design and Setting
This was a retrospective cross-sectional study based on 12
months of electronic patient data from a general hospital’s
A&E in Hong Kong. Our A&E provides 24 h per day/7
days per week emergency care and a wide range of spe-
cialist and ambulatory services to the residents of Kow-
loon West district and New Territory. The daily census
ranges from 350 to 420, with an annual census of more
than 140,030. Approximately 30% of A&E patients are
brought by ambulances, with the remaining patients arriv-
ing as walk-ins. The full A&E staff in the day and evening
shifts includes five medical officers (who are the equiva-
lent of MDs in the US) and 11 nurses at any one time,
whereas staffing is reduced to two medical officers and
four nurses on overnight shifts. In other words, there are
96 h of MD coverage per day. The number of patientsper hour (average 4.04) is almost twice that of other devel-
oped countries, which reflects the excessive burden of
non-emergent patients who seek care in our system.
We studied all patients whowere registered during day
and evening shifts for 12 months, from July 1, 2009 to
June 30, 2010. Some patients left the A&E before their
first consultation or while waiting for test results, due to
the long waiting time. Patients who left prematurely
(3.5% of the total patients) were omitted from the study
because their times at first consultation or discharge
were not recorded. Because the patient flow and staffing
levels are different on night shifts (11:00 p.m. to 7:00
a.m.), we omitted patients arriving during those hours
to obtain data that would represent the best possible sce-
nario of fully staffed periods. The data selection criteria
are summarized in Figure 1. This study was approved
by the A&E management, and verbal informed consent
was obtained from providers.
Data Collection and Processing
Patient information was recorded on an A&E card issued
to each patient on arrival at the registration counter, con-
taining a personal barcode. These barcodes are scanned
by either medical officers or nurses at four operational
points of registration: start of triage, start of first consul-
tation by a medical officer, disposition, and time entering
the observation room (for those sent there). We did not re-
cord the time of physical departure of admitted patients.
For these patients, we addressed the discrepancy between
Table 2. Summary of Median Waiting Time and LOS (Minutes) for Different Patient Groups
Patient Groups n = 108,801 %
Median Waiting
Time (IQR)
Wilcoxon Rank-Sum
Test Median LOS (IQR)
Wilcoxon Rank-Sum
Test
Age, years
#65 79,642 73.2 49 (18–112) <0.001 123 (76–190) <0.001
>65 29,159 26.8 18 (10–41) Ref 104 (74–163) Ref
Sex
Female 54,074 49.7 34 (14–100) <0.522 117 (75–182) <0.301
Male 54,727 50.3 33 (14–98) Ref 118 (75–185) Ref
Mode of arrival
Walk-in 76,161 70.0 53 (21–116) <0.001 124 (78–191) <0.001
Ambulance 32,640 30.0 16 (9–34) Ref 104 (71–163) Ref
Disposition
Discharged 72,244 66.4 65 (24–125) <0.001 137 (85–204) <0.001
Admitted 36,557 33.6 15 (9–27) Ref 91 (66–131) Ref
Triage category
I 1,632 1.5 0 (0–0) <0.001 30 (23–41) <0.001
II 2,720 2.5 6 (2–10) <0.001 45 (33–63) <0.001
III 42,324 38.9 15 (10–24) Ref 95 (68–139) Ref
IV 53,639 49.3 83 (42–138) <0.001 147 (93–215) <0.001
V 8,486 7.8 112 (70–165) <0.001 137 (92–199) <0.001
LOS = length of stay; IQR = interquartile range.
274 M. Xu et al.time of disposition and physical departure from the A&E
by adding a boarding time (15 min during the 7:00 a.m. to
10:00 a.m. shift and the 7:00 p.m. to 11:00 p.m. shift, and
30 min between the two shifts). For discharged patients,
the disposition time was assumed to be the same as the
time of physical departure from the A&E.
These time-stamped data were stored in the Hong
Kong-wide Accident and Emergency Information System
together with other patient information, including patient
attributes (e.g., age, sex, mode of arrival) and clinical fac-
tors (e.g., triage category, disposition status). The original
data were exported to Excel worksheets, screened and
manipulated in Excel VBA (Microsoft Corporation, Red-
mond, WA, 2003).
Outcome Measures
There were three outcome variables identified for the pur-
pose of this study: log-transformed waiting times and
LOS for individual non-emergent patients, and the odds
of violation of the 120-min waiting time target for
semi-urgent patients.We transformed the individual wait-
ing times and LOS to a logarithmic scale due to the pos-
itive skew of the data, confirmed by the Shapiro-Wilk test
(p < 0.001) (19,20). We chose to focus on the waiting
times of semi-urgent patients because they represent a sig-
nificant proportion of our visits (n = 63,639, or 49.2% of
all A&E visits), and the hospital experienced difficulty in
complying with the mandated targets.
Measurements
The waiting time for emergent patients was defined as
the interval between registration and first consultation
with a medical officer, or start of resuscitation. Thosewho survived were transferred to the intensive care unit
or operating room once stabilized, and their LOS was de-
fined as between registration and physical departure from
the A&E. The majority of the deaths were out-of-hospital
cardiac arrest, and death was usually declared within
a few minutes of arrival. This significantly shortened
the LOS for the emergent patients.
For non-emergent patients, the waiting time was simi-
larly defined as the time from registration to first consulta-
tion, and the LOS from registration to physical departure
from the A&E. For patients in observation, because there
were two dedicated nurses in the observation unit who did
not manage other patients in the A&E, LOS for these pa-
tients was counted only between registration and time of
entering the observation room. Other terms and concepts
that appear in the Results section are as follows:
 Four time points segmented the entire process of
A&E care for a non-emergent patient into three
phases, which we referred to in a sequence as ‘‘wait-
ing for triage,’’ ‘‘waiting for consultation,’’ and ‘‘in
treatment.’’
 The crowding level upon arrival of each patient was
measured by patient volumes of Category III–V pa-
tients in the three phases of A&E care.
 The effect of emergency patients was measured as
the total number of emergency patients in resuscita-
tion and arriving during a non-emergent patient’s
wait for consultation or LOS, depending on the out-
come variables.
Data Analysis
The analysis was started by calculating the median wait-
ing time and LOS of the selected patients stratified by
Table 3. Summary of Multiple Linear Regression Model Estimating Log-transformed Waiting Time for Individual
Non-emergency (Category III–V) Patients
Explanatory Variable
Percent Change in Waiting Time on Non-emergent Patients
Percent Change (95% CI) p-Value
Age, years
#65 Reference
>65 0.1 (0.9–1.2) 0.810
Mode of arrival
Walk-in Reference
Ambulance 13.2 (13.9 to 12.2) <0.001
Disposition status
Discharged Reference
Admitted 5.3 (6.4 to 4.2) <0.001
Triage category
III Ref
IV 374.5 (369.4–379.7) <0.001
V 529.5 (518.4–540.8) <0.001
Crowding factor
Number of all non-emergent patients
waiting for triage
4.6 (4.4–4.8) <0.001
Number of Category III patients waiting
for consultation
8.2 (7.9–8.4) <0.001
Number of Category IV patients
waiting for consultation
2.7 (2.6–2.7) <0.001
Number of Category V patients waiting
for consultation
0.9 (0.8–1.1) <0.001
Number of Category III patients in
treatment
1.0 (0.9–1.1) <0.001
Number of Category IV patients in
treatment
0.6 (0.6–0.7) <0.001
Number of Category V patients in
treatment
2.3 (2.7 to 1.9) <0.001
Number of emergent patients 14.9 (14.2–15.5) <0.001
CI = confidence interval.
Service Delay for Non-emergent ED Patients 275the categorical variables of age, gender, mode of arrival,
disposition, and triage level (Figure 1). For each vari-
able, the median values were compared between cate-
gories using a non-parametric test (Wilcoxon rank-sum
test), knowing that the values of waiting time and LOS
were positively skewed. Second, we calculated the me-
dian waiting time and LOS, and performed basic de-
scriptive analysis of patient characteristics. Third, we
used multiple linear regression to estimate the average
waiting time and LOS of individual non-emergency pa-
tients to reflect levels of crowding with patient volume
upon arrivals. Finally, we assessed the specific associa-
tions between the violation of the 120-min waiting
time target of semi-urgent patients and the explanatory
variables using logistic regression. Odds ratios (ORs)
were used to represent the strength of the associations.
We adopted the same explanatory variables as in the
first analysis. Based on the model, we determined the
discriminatory power of forecasting violation cases
from the area under the receiver operating characteristic
curve (ROC [AUC]), where a value of 1.0 represents
perfect discrimination and a value of 0.5 represents no
discrimination. We evaluated the goodness-of-fit using
the Hosmer-Lemeshow test. All the analyses wereconducted in R, version 2.11.0 (available at http://
www.r-project.org/).
RESULTS
We analyzed 108,801 patient visits. Table 2 provides the
descriptive characteristics of the study sample, as well as
a summary of the median waiting time and LOS. The me-
dian waiting time and LOS for all patients was 34min and
112 min, respectively. In general, patients over 65 years
old, brought in by ambulance, and admitted, experienced
shorter waiting time and LOS than their complementary
counterparts. There was no significant variation between
genders.
Table 3 displays the contribution of patient demo-
graphics, clinical factors, crowding factors, and emergent
patients on the waiting times of non-emergent patients.
Patients who had lower acuity had higher waiting times,
and patients who arrived by ambulance and were admit-
ted had significantly lower waiting times, as most of those
patients were triaged to Category I–III. The more impor-
tant finding shown in this table is that emergent patients
prolonged a non-emergent patient’s waiting time by
14.9% (95% confidence interval [CI] 14.2–15.5).
Table 4. Summary of Multiple Linear Regression Model Estimating Log-transformed LOS of Individual Non-emergency
(Category III–V) Patients
Explanatory Variable
Percent Change in Waiting Time on Non-emergent Patients
Percent Change (95% CI) p-Value
Age, years
#65 Reference
>65 10.4 (9.5–11.4) <0.001
Mode of arrival
Walk-in Reference
Ambulance 11.0 (11.8 to 10.3) <0.001
Disposition status
Discharged Reference
Admitted 21.8 (22.6 to 20.9) <0.001
Triage category
III Ref
IV 50.6 (49.2–52.0) <0.001
V 45.3 (43.2–47.7) <0.001
Crowding factor
Number of all non-emergent patients
waiting for triage
2.0 (1.8–2.1) <0.001
Number of Category III patients waiting
for consultation
2.8 (2.6–3.0) <0.001
Number of Category IV patients
waiting for consultation
1.5 (1.5–1.6) <0.001
Number of Category V patients waiting
for consultation
0.8 (0.7–1.0) <0.001
Number of Category III patients in
treatment
0.8 (0.7–0.9) <0.001
Number of Category IV patients in
treatment
0.2 (0.1–0.3) 0.001
Number of Category V patients in
treatment
0.6 (0.9 to 0.2) <0.001
Number of emergent patients 10.8 (10.6–11.0)
LOS = length of stay; CI = confidence interval.
276 M. Xu et al.Table 4 presents the results of the multiple linear re-
gression model estimating LOS. Longer LOS were found
among elderly patients because they usually underwent
further observation after testing and treatment. Patients
brought in by ambulance and those admitted had a shorter
LOS. This model also shows that emergent patients pro-
longed a non-emergency patient’s LOS by 10.8% (95%
CI 10.6–11.0). In other words, given that the median
LOS for non-emergent patients was 118 min and the av-
erage number of emergent patients arriving during their
visit was 1.4, this would increase the waiting time to
16.8 min. Overall, the volume of the earlier arrived pa-
tients in different phases of care prolonged a newly ar-
rived patient’s LOS except for the negative impact
imposed by non-urgent patients in treatment (0.6,
95% CI0.9 to0.2). The patient attributes were signif-
icantly associated with the LOS. For example, patients in
higher categories stayed longer in the A&E, whereas
those brought by ambulance and finally being admitted
stayed shorter because most of them suffered from major
conditions that require less waiting before the first con-
sultation.
Table 5 displays the results of the secondary aim of
this study, to determine if emergent patients increasethe probability of violating the 120-min waiting time tar-
get for semi-urgent patients. The logistic regression
model shows that the presence of each additional emer-
gent patient predicted a higher likelihood of violation
of the mandate (OR 2.31, 95% CI 2.18–2.45). The subse-
quent ROC curve demonstrated good discriminative
power of a 0.889 (95% CI 0.880–0.898) AUC value,
and the Hosmer-Lemeshow goodness-of-fit test provided
no evidence of rejecting the model (p > 0.05).
DISCUSSION
This study provides evidence to substantiate the hypoth-
esis that the arrival or presence of emergent patients
significantly prolongs waiting time and LOS of non-
emergent patients, both individually and collectively. In
addition, the results demonstrate moderate predictive
ability of the imminent violation of the 120-min waiting
time target for semi-urgent patients. There is high face
validity for our results, including the finding that non-
urgent patients who could potentially seek primary care
in outpatient clinics only underwent brief check-ups in
the A&E (most of them only came in the early mornings
to collect sick notes). A greater proportion of non-urgent
Table 5. Summary of Logistic Regression Model Estimating the Odds of Violation of Waiting Time KPI (Target) of Category IV
Patients
Explanatory Variable
Waiting Time KPI of Category IV Patient (120-Min Maximum)
Odds Ratio 95% CI p-Value
>65 years 1.09 (1.02–1.16) 0.015
Ambulance 0.93 (0.87–1.00) 0.047
Admitted 0.90 (0.84–0.99) 0.026
Number of all patients waiting for triage 1.02 (1.01–1.03) <0.001
Number of Category III patients waiting for consultation 1.09 (1.07–1.10) <0.001
Number of Category IV patients waiting for consultation 1.19 (1.19–1.20) <0.001
Number of Category V patients waiting for consultation 1.03 (1.03–1.04) <0.001
Number of Category III patients in treatment 1.05 (1.05–1.06) <0.001
Number of Category IV patients in treatment 0.99 (0.99–1.00) 0.001
Number of Category V patients in treatment 0.97 (0.94–0.99) 0.011
Number of emergent patients 2.31 (2.18–2.45) <0.001
KPI =key performance indicator; CI = confidence interval.
Service Delay for Non-emergent ED Patients 277patient visits could therefore expedite the entire A&E
process, as reflected by the negative impact in Tables 3
and 4.
The overflow of non-emergent patients engenders the
question of how to adequately provide timely care that
meets governmental mandates (instituted for the purposes
of measuring and improving quality) in A&E service in
the context of limited ability to provide adequate service
in alternative settings (16,21,22). Although the existing
triage categories hardly discriminate the true A&E
cases from others that could be managed by primary
care facilities, two local studies have found that as
much as 57% of the total A&E cases could actually be
handled by general practitioners (21,23). In fact, our
semi-urgent and non-urgent patients are the group most
vulnerable to the arrival of emergency patients when staff
are reallocated to secure the service targets of urgent pa-
tients first. Although there are many reasons for patient
preferences to seek care in the A&E rather than general
outpatient clinics (e.g., a perception of more ‘‘profes-
sional’’ service in A&Es, insufficient primary care ser-
vices, long appointment time for specialist services),
there is a push to improve quality by the provision of
timely care (16). Although many other countries may
not yet experience this pressure as intensely as Hong
Kong, it is not implausible to consider that, given major
shifts in health care reform, similar situations will arise
in many other parts of the world where Emergency Med-
icine has rapidly developed.
This research opens up a wide discussion of health
care service improvement in Hong Kong and, potentially,
elsewhere. Although non-emergency A&E visits have
slightly decreased in recent years due to situational
factors such as the deterrent of severe acute respiratory
syndrome and policy-related factors such as the imple-
mentation of emergency fees, this trend has been offset
by dwindling A&E personnel and more complexity ofthe case-mix (15,24–26). Several immediate measures,
such as relinquishing treatment of the semi- and non-
urgent patients to nurses and opening parallel ambulatory
clinics next to A&Es, could be more widely adopted
(20,27). Although there are no laws that forbid turning
away patients or diverting ambulances to other A&Es,
morality and ethical concerns preclude such measures
as policy (12,28). However, the Hong Kong government
is considering an expansion of public and private
primary care services, such as 24/7 and Sunday/Holiday
clinics, and also extending primary care services in
private clinics. At the same time, the government may
enhance public health education through mass media
and communities to prevent inappropriate A&E visits.
Nevertheless, even widespread adoption of these
measures would be insufficient to address the level of
crowding in Hong Kong A&Es, and if hospitals are
required to comply with governmental mandates
regarding waiting time and LOS targets for patient care,
additional nurses and medical officers in walk-in clinics
would be crucial to buffer the burden of resuscitating
emergent patients. The optimal staffing level in an A&E
relies on the calculation of time-varying patient demands
and the A&E capacity. Previous papers have studied the
application of the time-series method, queuing theory,
and discrete event simulation to determine the optimal
staffing level (29–31). These advances in application of
such methods for streamlining A&E processes of care
could be applied in many systems and countries.
Limitations
There are several limitations to this study. First, the study
was conducted in a single hospital in Hong Kong, which
has its own set of demographic and system-level factors
related to input, throughput, and output of the A&E. As
mentioned previously, in Hong Kong, A&Es in general
278 M. Xu et al.function similarly to a combination of primary and urgent
care centers, along with emergency, due to the need for
health care services by an enormous population. There-
fore, the results of this study may not be easily general-
ized to other regions’ A&E settings (32).
Second, although the triage system used in our study
is based on a five-point scale similar to many other
countries, ours is not precisely the ESI, and therefore
does not capture triage patterns for each point of the scale
in the same way as when the ESI system was adopted
(32–35). Specifically, in those studies done with ESI,
there was a higher proportion of Category II cases
(over 28%) and a lower proportion of Category IV cases
(below 30%), whereas the corresponding figures are
4.0% and 49.3%, respectively, in this study. The very few
Category II cases reflects the fundamental difference in
triage systems, that is, that Hong Kong’s system has
rigorously defined Category II patients, many of whom
would be placed in Category I in many other systems. On
the other hand, we suspect the disproportionately large
number of Category IV patients was partly due to our
A&E staff’s reluctance to triage patients to Category III,
in which the recommended waiting time is much shorter.
This disparity between the numbers of emergency and
non-emergencypatients has alsobeen identified in other lo-
cal studies (16,24,31).At the same time,webelieve that our
main finding, that sicker patients of higher acuity
significantly impact our ability to deliver care in a timely
fashion to the lower acuity patients, is applicable in many
other contexts.
Finally, some factors believed to be associated with
waiting time and LOS could not be controlled in this ret-
rospective study. Typically, the hospital census variables
were confirmed to have an impact on ED LOS (8).CONCLUSION
This study substantiates and quantifies the hypothesis that
emergent patients in the A&E prolong waiting times and
LOS for non-emergent patients, and that the emergent pa-
tients are associated with increased risk of violating wait-
ing time targets for semi-urgent patients. Quality metrics
that measure waiting times and LOS may need to include
consideration of the relative burden of emergent patients
and excessive non-emergent patients with limited re-
sources for medical care who visit A&E Departments
and EDs.
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280 M. Xu et al.ARTICLE SUMMARY
1. Why is this topic important?
This study shows that an Accident and Emergency De-
partment (A&E) has frequently failed to meet the waiting
time target for non-emergent patients. It is imperative to
determine the key factors contributing to the long waiting
time and length of stay so that the service quality of the
A&E can be maintained.
2. What does the study attempt to show?
Apart from the A&E misuse by a large number of non-
emergent patients, this study attempts to investigate the
impact of another important factor in the long waiting
time and length of stay of non-emergent patients: the ar-
rival of emergent patients.
3. What are the key findings?
This study finds that the emergent patients extend the
waiting time and length of stay of the non-emergent pa-
tients, who make up the majority of A&E patients. This
impact has been demonstrated to be statistically signifi-
cant for both the individual and the entire group of
non-emergent patients. Particularly important is that the
emergent patients increase the probability of violating
the 120-min waiting time target for Category 4 (non-
emergent) patients.
4. How is patient care impacted?
This study provides insights on adjusting nurse staffing
levels in response to a variety of A&E crowding situa-
tions, especially during a surge of non-emergent patients
and sudden arrival of emergent patients. The real-time ad-
justment of nurse staffing level could improve patient sat-
isfaction and enhance nurse morale.
